Prolonged in vivo gene silencing by electroporation-mediated plasmid delivery of small interfering RNA.
For the successful application of RNA interference in vivo, it is desired to achieve (local) delivery of small interfering RNAs (siRNAs) and long-term gene silencing. Nonviral electrodelivery is suitable to obtain local and prolonged expression of transgenes. By intramuscular electrodelivery of a plasmid in which two opposing human polymerase III promoters (H1 and U6) drive the expression of siRNA constructs that form functional double-stranded siRNAs, in combination with in vivo bioluminescence imaging, we were able to knock down exogenous delivered luciferase for at least 100 days in murine calf muscles. This effect was sequence specific, because scrambled siRNA had no effect. Moreover, we were able to demonstrate in vivo reduction of endogenous TLR4 expression for at least 1 week, using a similar vector expressing an siRNA for TLR4 in the muscle. In this study, we demonstrate that in vivo suppression of both endogenous (for at least 1 week) and introduced genes (>100 days) is feasible via plasmid-driven siRNA expression after electroporation-mediated intramuscular gene transfer. With this approach the short-term effect of oligonucleotides and the drawbacks of viral gene delivery, like immunological responses, could be circumvented. Therefore, this application of RNA interference is a useful tool with which to investigate gene function and might be promising as a therapeutic tool for locally acting diseases such as restenosis or tumors.